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(54) A continuous ink jet printer maintenance or cleaning system for a printhead having an ink 
nozzle and a gutter 

(57) A continuous ink jet printer maintenance or 
cleaning system (10) for a print head (12, 46) having an 
ink nozzle (1 8) and a collecting gutter (1 2). The mainte- 
nance or cleaning system (10) comprises a hydrody- 
namic cleaning fluid nozzle (24) disposed within the 
print head (12, 46), a wiper (26, 52) for engaging the 
print head (12, 46), and a spittoon (28, 66) for collecting 
discharged cleaning fluid. Relative translational move- 
ment between the wiper (26, 52) and the print head (12, 
46), along with a discharge of cleaning fluid from the 
hydrodynamic cleaning fluid nozzle (24), cleans the ink 
nozzle (18) of the print head (12, 46). In a preferred 
embodiment, the wiper (26, 52) is disposed on the spit- 
toon (28), which is positioned along one end of the 
guide shafts (16a, 16b) such that movement of the print 
head (12) over the spittoon (28) causes the wiper (26) to 
engage the print head (12) and clean the ink nozzle 
(18). In an alternate embodiment, the wiper (52) is dis- 
posed on a wiper shuttle (44) that is slidably attached to 
the print head (44). As the print head (44) moves over 
the spittoon (66), a pair of pins (56a, 56b) along with a 
corresponding pair of mechanical stops (64a, 64b), 
causes the print head (44) to move relative to the wiper 
(52), thereby cleaning the print head (44). 
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Description 

FIELD OF THE INVENTION 

[0001] This invention pertains generally to continu- 
ous ink jet printing systems, and more particularly to a 
continuous ink jet printer maintenance or cleaning sys- 
tem for a printhead having an ink nozzle and a gutter. 

BACKGROUND OF THE INVENTION 

[0002] Ink jet printing systems require frequent 
maintenance and cleaning due to an accumulation of 
paper powder, dust, or ink of increased viscosity on and 
adjacentthe printing nozzles of the print head. In contin- 
uous ink jet printing systems, a gutter disposed adjacent 
the printing nozzles is used to collect for recycling the 
ink not being directed to the print media. The unused ink 
is trapped by the gutter and directed through an ink 
recycling slot or channel within the print head. 
[0003] In order for the gutter to effectively capture 
the unused ink for recycling, the gutter resides partially 
between the printing nozzles and the print media, which 
is typically paper or the like. This positioning of the gut- 
ter, while functional, causes difficulties in maintenance 
and cleaning of continuous ink jet printing systems, 
which require hydrodynamic and wipe cleaning, since 
the gutter partially restricts access for cleaning mecha- 
nisms and fluids from easily reaching the printing noz- 
zles on the print head. As a result, during print head 
maintenance and cleaning operations, the gutter must 
be removed. This is an inefficient, time consuming proc- 
ess, and is difficult to implement cost effectively and reli- 
ably due to the required positional accuracy. 
[0004] Therefore, an object of the present invention 
is to provide a print head maintenance and cleaning 
system that allows hydrodynamic and wipe cleaning of 
the printing nozzles on the print head without the neces- 
sity of removing the gutter. 

SUMMARY OF THE INVENTION 

[0005] With the above object in view, the present 
invention is defined by the several claims appended 
hereto. The present invention provides the advantage of 
an integrated cleaning fluid delivery means incorpo- 
rated into the print head, along with precision wiper 
positioning on the print head, which functions effectively 
in cleaning the printing nozzles, while using existing 
print head translation mechanisms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The invention will be more fully understood 
by reference to the following drawings which are for 
illustrative purposes only: 

FIG. 1 is a perspective view of a print head along 



with a wiper and spittoon, in accordance with the 
present invention, shown in relation to a print drum. 
FIG. 2 is a cross-sectional view of a print head 
shown in FIG. 1. 
5 FIG. 3 is a sectional view, in perspective, of a print 
head along with a wiper and spittoon, shown in FIG. 
1. 

FIG. 4 is a cross-sectional view of a wiper and spit- 
toon shown in FIG. 1 , with the print head engaged 
w therein. 

FIG. 5 is perspective view of a print head and wiper 
shuttle, in accordance with an alternate embodi- 
ment of the present invention, employing a wiper 
shuttle. 

15 FIG. 6 is a top plan view of a print head and wiper 
shuttle shown in FIG. 5, shown in relation to a spit- 
toon and a print drum. 

FIG. 7A is a side elevational view of a print head 
and wiper shuttle shown in FIG. 6, approaching a 
20 toggle on the spittoon. 

FIG. 7B is a side elevational view of a print head 
and wiper shuttle shown in FIG. 7A, engaging a tog- 
gle on the spittoon. 

25 DETAILED DESCRIPTION OF THE INVENTION 

[0007] Referring more specifically to the drawings, 
for illustrative purposes the present invention is embod- 
ied in the apparatus generally shown in FIG. 1 through 
30 FIG. 7B. It will be appreciated that the apparatus may 
vary as to configuration and as to details of the parts 
without departing from the basic concepts as disclosed 
herein. 

[0008] Referring to FIG. 1 and FIG. 2, a continuous 

35 ink jet printer maintenance or cleaning system 10 in 
accordance with the present invention is generally 
shown. The continuous ink jet printer maintenance or 
cleaning system 1 0 is adapted for use with a print head 
12 having a gutter 14. Print head 12 translates along 

40 guide shafts 16a and 1 6b during printing, as well as for 
maintenance and cleaning. During printing, ink is dis- 
charged from an ink nozzle 18 in print head 12 onto a 
print media 20, which is disposed adjacent a print drum 
22. Continuous ink jet printer maintenance or cleaning 

45 system 10 generally comprises a hydrodynamic clean- 
ing fluid nozzle 24, a wiper 26, and a spittoon 28. 
[0009] Hydrodynamic cleaning fluid nozzle 24 is 
disposed within print head 12 such that cleaning fluid 
discharged from hydrodynamic cleaning fluid nozzle 24 

so is directed towards ink nozzle 1 8. Hydrodynamic clean- 
ing fluid nozzle 24 is in fluid communication with a man- 
ifold or fluid channel 30 that supplies pressurized 
cleaning fluid to hydrodynamic cleaning fluid nozzle 24. 
It is also contemplated that cleaning fluid may be deliv- 

55 ered to nozzles through the gutter/ink recirculation sys- 
tem 31. The cleaning fluid can be water, solvent, or a 
combination of both, depending on the type of ink used. 
Those skilled in the art will appreciate that print head 12 
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can be configured with a plurality of hydrodynamic 
cleaning fluid nozzles 24 when print head 12 has a plu- 
rality of ink nozzles 18. Hydrodynamic cleaning fluid 
nozzles 24 may be supplied with cleaning fluid from a 
reservoir (not shown) through either a single manifold or 5 
individual fluid channels. The pressurization of the res- 
ervoir to discharge cleaning fluid from cleaning fluid 
nozzle 24 on demand is accomplished by the actuation 
of a solenoid (not shown) when print head 12 moves - 
over spittoon 28. 

[0010] Referring now to FIG. 3 and FIG. 4, wiper 26 
is adapted to slidably engage print head 12 for cleaning 
ink nozzle 18 and gutter 14. Wiper 26 includes an upper 
surface 32 and a laterally extending member 34, and is 
preferably fabricated from a compliant yet durable mate- 
rial, such as rubber, silicone, or the like. Wiper 26 may 
also incorporate a plurality of transversely disposed ribs 
36 to enhance its cleaning effectiveness. A stiffener (not 
shown) also can be employed on wiper 26. 
[0011] Spittoon 28 is positioned along the path of 
guide shafts 16a and 16b, such that print head 12 
engages spittoon 28 during the translation of print head 
12 beyond print drum 22. Spittoon 28 includes a basin 
38 and a drain 40 therein. Basin 38 is shaped to bias the 
flow of liquid towards drain 40. In the preferred embodi- 
ment of the present invention, wiper 26 is affixed within 
spittoon 28 for engagement with print head 1 2. 
[0012] To clean ink nozzle 18 and gutter 14 of print 
head 12, print head 12 slides along guide shafts 16a 
and 16b over and into spittoon 28. As print head enters 
spittoon 28, wiper 26 engages gutter 1 4 of print head 1 2 
and translates relative to print head 12. Wiper 26 is typ- 
ically self-aligning within gutter 1 2. Cleaning fluid is con- 
currently discharged towards ink nozzle 18. The 
continual motion of print head 12 causes upper surface 
32 of wiper 26 to slide along a nozzle plate 42 of print 
head 12 and laterally extending member 34 to slide 
along gutter 14. As wiper 26 translates relative to print 
head 12, hydrodynamic wipe cleaning of print head 12 
is achieved over spittoon 28 due to the simultaneous 
discharge of cleaning fluid from cleaning fluid nozzle 24 
towards ink nozzle 1 8, which creates a high shear force 
and high flow of cleaning fluid across the face of nozzle 
plate 42. Cleaning fluid, which also serves to wet wiper 
26, is collected in basin 38 and directed to drain 40. 
Drain 40 routes the cleaning fluid back to the reservoir 
for recirculation. After print head 12 reaches the end of 
travel, it returns towards print drum 22 causing another 
relative translation of wiper 26 over nozzle plate 42 and 
gutter 12, thereby achieving another wipe cleaning of 
print head 12. 

[0013] Referring also to FIG. 5, an alternative 
embodiment continuous ink jet printer maintenance or 
cleaning system 10 in accordance with the present 
invention is shown employing a wiper shuttle 44. In this 
embodiment, wiper shuttle 44 is slidably attached to 
print head 46. 

[001 4] Wiper shuttle 44 generally comprises a base 



48, a pair of walls 50a and 50b extending upwardly from 
base 48, a wiper 52 affixed to base 48 between walls 
50a and 50b, and a pair of tabs 54a and 54b that pro- 
trude inwardly from the upper end of walls 50a and 50b, 
respectively. Wiper shuttle 44 further includes pins 56a 
and 56b that protrude outwardly from the upper end of 
walls 50a and 50b, respectively. 
[0015] Print head 46 includes a pair of grooves 58a 
and 58b, respectively disposed on the rear edge 60 and 
the front edge 62 of print head 46. Grooves 58a and 58b 
extend along the width of print head 46 with each having 
a mechanical stop 64a and 64b, respectively, at the end 
of grooves 58a and 58b closest to the spittoon 66, as 
can be seen in FIG. 6. Grooves 58a and 58b are config- 
ured to receive tabs 54a and 54b, respectively, of wiper 
shuttle 44, which is capable of sliding along the width of 
print head 46 and is restricted on one side of print head 
46 by mechanical stops 64a and 64b. In order to main- 
tain relatively tight tolerances between wiper shuttle 44 
and print head 46, walls 50a and 50b of wiper shuttle 44 
are configured to match the profile of print head 46 
when wiper 52 is engaged within print head 46. In this 
alternative embodiment, print head 46 alignment over 
spittoon 66 is less critical since wiper 52 is already 
engaged within print head 46. 

[0016] Referring now to FIG. 6 to FIG. 7B, spittoon 
66 includes a pair of mechanical toggles 68a and 68b 
adjacent the end of spittoon 66 closest to print drum 22. 
When print head 46, with wiper shuttle 44 attached ther- 
eon, slides along guide shafts 16a and 16b and 
approaches spittoon 66, pins 56a and 56b engage 
mechanical toggles 68a and 68b, respectively, causing 
wiper shuttle 44 to effectively stop. When pins 56a and 
56b engage mechanical toggles 68a and 68b, mechan- 
ical toggles 68a and 68b also activate a solenoid (not 
shown) which pressurizes reservoir and discharges 
cleaning fluid towards nozzle plate 70 of print head 46. 
Print head 46, however, continues to slide unabated 
over spittoon 66, thereby causing relative translational 
motion between wiper 52 and nozzle plate 70. This rel- 
ative translational motion between wiper 52 and nozzle 
plate 70, along with the discharge of cleaning fluid, 
results in hydrodynamic wipe cleaning of print head 46. 
[0017] The cleaning fluid is directed to a drain 72 in 
spittoon 66, and drain 72 routes the cleaning fluid back 
to the reservoir for recirculation. After print head 46 
reaches the end of travel over spittoon 66, it returns 
towards print drum 22. During this return process, wiper 
shuttle 44, which is still stationary, causes relative trans- 
lation of wiper 52 over nozzle plate 70, resulting in 
another wipe cleaning of print head 46. As print head 46 
moves away from spittoon 66, tabs 54a and 54b of wiper 
shuttle 44 are restricted by mechanical stops 64a and 
64b, respectively, thereby also withdrawing wiper shuttle 
44 away from spittoon 64. 

[0018] Accordingly, it will be seen that this invention 
provides for the precision hydrodynamic and wipe 
cleaning of a print head having a gutter, while using 
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existing print head translation mechanisms, without the 
necessity or inconvenience of removing the gutter. 
[001 9J Although the description above contains 
many specificities, these should not be construed as 
limiting the scope of the invention but as merely provid- 5 
ing illustrations of some of the presently preferred 
embodiments of this invention. Thus the scope of this 
invention should be determined by the appended claims 
and their legal equivalents. 

10 

Claims 

1. A continuous ink jet printer maintenance or clean- 
ing system for a print head (12) having an ink noz- 
zle (18) and a gutter (14), the print head movable 75 
along guide shafts (16a/b), comprising: 

(a) a hydrodynamic cleaning fluid nozzle (24) 
within said print head; 

(b) a wiper (26) for engaging said print head, 20 
whereby relative translation movement 
between said wiper and said print head, along 
with a discharge of cleaning fluid from said 
hydrodynamic cleaning fluid nozzle, cleans 
said ink nozzle of said print head; and 25 

(c) a spittoon (28) for collecting discharged 
cleaning fluid, said spittoon positioned along 
said guide shafts, whereby movement of said 
print head along said guide shafts positions 
said print head over said spittoon. 30 

2. A maintenance or cleaning system as recited in 
claim 1 , further comprising a solenoid for activating 
discharge of cleaning fluid from said hydrodynamic 
cleaning fluid nozzle when said print head moves 35 
over said spittoon. 

3. A maintenance or cleaning system as recited in 
claim 1, wherein said hydrodynamic cleaning fluid 
nozzle directs cleaning fluid toward said ink nozzle. 40 

4. A maintenance or cleaning system as recited in 
claim 1, wherein said spittoon further comprises a 
drain (40) for removal of discharged cleaning fluid. 

45 

5. A maintenance or cleaning system as recited in 
claim 1 , wherein said wiper includes a plurality of 
ribs (36). 

6. A maintenance or cleaning system as recited in 50 
claim 1 , wherein said wiper is disposed on said spit- 
toon. 

7. A maintenance or cleaning system as recited in 
claim 1 , further comprising: 55 

(a) a wiper shuttle (44), said wiper disposed on 
said wiper shuttle, said wiper shuttle including 



a pair of tabs (54a/b); 

(b) a pair of grooves (58a/b) disposed along 
said print head, said grooves adapted to 
receive said tabs of said wiper shuttle, whereby 
said wiper shuttle is slidably attached to said 
print head; and 

(c) a translation mechanism associated with 
said wiper shuttle for translating said wiper 
shuttle along said grooves of said print head. 

8. A maintenance or cleaning system as recited in 
claim 7, wherein said wiper shuttle translating 
means comprises: 

(a) at least one toggle disposed on said spit- 
toon; and 

(b) at least one pin disposed on said wiper 
shuttle, said pin adapted to actuate said toggle 
when said print head approaches said spittoon, 
whereupon said wiper shuttle is held in place 
while said print head moves over said spittoon. 
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(54) A continuous ink jet printer maintenance or cleaning system for a printhead having an ink 
nozzle and a gutter 

(57) A continuous ink jet printer maintenance or 
cleaning system (1 0) for a print head (12, 46) having an 
ink nozzle (1 8) and a collecting gutter (12). The mainte- 
nance or cleaning system (10) comprises a hydrody- 
namic cleaning fluid nozzle (24) disposed within the 
print head (12, 46), a wiper (26, 52) for engaging the 
print head (1 2, 46), and a spittoon (28, 66) for collecting 
discharged cleaning fluid. Relative translational move- 
ment between the wiper (26, 52) and the print head (12, 
46), along with a discharge of cleaning fluid from the 
hydrodynamic cleaning fluid nozzle (24), cleans the ink 
nozzle (18) of the print head (12, 46). In a preferred 
embodiment, the wiper (26, 52) is disposed on the spit- 
toon (28), which is positioned along one end of the 
guide shafts (16a, 16b) such that movement of the print 
head (12) over the spittoon (28) causes the wiper (26) to 
engage the print head (12) and clean the ink nozzle 
(18). In an alternate embodiment, the wiper (52) is dis- 
posed on a wiper shuttle (44) that is slidably attached to 
the print head (44). As the print head (44) moves over 
the spittoon (66), a pair of pins (56a, 56b) along with a 
corresponding pair of mechanical stops (64a, 64b), 
causes the print head (44) to move relative to the wiper 
(52), thereby cleaning the print head (44). 
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